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§25. Sawtooth-like Activities in the LHD 
Ohdachi, S., Toi, K., Yamamoto, S. (Dep. Energy Engi-
neering, Nagoya Univ.) 
Sawtooth-like internal relaxation phenomena 
have been found in the LHD. Fairy high density 
plasmas are produced by sequentially-injected hy-
drogen ice pellets. The density profile becomes 
hollow at first, it becomes peaked gradually after 
the last pellet. Sawtooth-like events are observed 
by Soft X-ray (SX) detector arrays in this tran-
sient period where the electron density is being de-
creased and peaked and the stored energy is being 
rapidly increased. It is similar to the sawteeth in 
tokamaks: sudden decreases of signals of center 
viewing SX channels together with the increase in 
the edge viewing channels and the Halpha signals 
(Fig. 2). One event takes several milliseconds and 
it repeats 4-6 times until the saturation of the stored 
energy with an interval of several tens of millisec-
onds. Unlike tokamak sawtooth, this events do not 
take place around the q = 1 surface. The inversion 
radius (Fig.3) suggests that they are localized on 
the rational surface of 1/q = 1 I 2 and/or 1/q = 2 
I 3 surface. It is consistent with the mode analy-
sis of magnetic fluctuations, whose bursting begins 
1 "' 2 ms before the events and lasts for about 10 
ms. Since pressure gradient at the 1 I q = 1 I 2 ra-
tional surface is larger than maximum values in the 
normal discharges where the hydrogen gas puffing 
is used for fueling, the pressure driven instabilities, 
e.g. the interchange mode, are the candidates for 
this events. However, we also observed coherent 
magnetic fluctuations which are saturated rapidly 
under similar gradient at the rational surface. The 
conditions whether magnetic 
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fluctuations saturate or lead to sawtooth-like events 
will also be investigated. 
Fig.1: Time evolution of plasma parameters. 
Shaded area indicate the time window in Fig. 2. 
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Fig.2: Time evolutions of SX radiation, Ha and 
magnetic fluctuations. 
Fig.3: Radial Profile of the rotational transform 
and the difference before and the after the ST-likc 
phenomena. 
